Objective: evaluate the effect of training program on the nurse midwives performance during the process of labor to prevent HIV (Human immunodeficiency virus) transmission. Methods: the study utilized quazi-experimental design to elicit the effect of training program on the NMs (nurse/midwives) practices to prevent HIV transmission. An educational program drawn from six selected hospitals through stratified cluster random sampling method in universal precautions for nurse/ midwives was developed, implemented, and assessed (n = 180). Official permission was obtained from the institutions and consent from participants. The study was implemented in three phases, pre-training base line assessment using a structured interview questionnaire to assess the knowledge, attitudes and practices towards HIV infection and prevention. Observation check list to assess application of universal precautions during the process of labor (two paths pre and post intervention). Training program is offered to participants and they were re-evaluated after six months. Results: universal precautions application scores increased significantly after training from 40.9%-52.2% (P < 0.005). General NMs level of knowledge towards HIV infection and prevention were higher than 80% and 70%, respectively and their attitude level were higher than 60%. The study showed a high rate (> 80%) of needle stick injuries among nurse midwives which may prone them to HIV infection. Conclusion: training program is effective in increasing nurse midwives application of universal precautions. NMs were highly knowledgeable, and their attitudes were fairly appropriate. Recommendation resources needed for practice should always be made available, and creation of a body to supervise application of universal infection control precaution.
Introduction
 HIV/AIDS (Human immunodeficiency virus and acquired immunodeficiency syndrome) problem is known to human-kind and has now affected virtually all the countries and continents in the world. The first cases were reported in the United States in 1981 and cases were reported from around the world in the immediate subsequent years. In 1983, the virus that caused HIV was discovered by scientists in France and the routes of transmission were identified [1] .
HIV is the retrovirus that causes AIDS. AIDS infections includes opportunistic infections, growth problems, and developmental regression [2] . HIV has
Global Burden and National Burden (HIV/AIDS Situation in Sudan)
The latest statistics on the world epidemic of HIV and AIDS estimate that more than 25 million people have died of AIDS since 1981. By December 2005, women accounted for 46% of all adult living with HIV worldwide, and for 57% in Sub-Saharan Africa [4] .
According to the UNAIDS report, some 320,000 men and women are living with HIV/AIDS in Sudan. Unlike other countries in the region, Sudan decided to deal with this serious threat to the health and survival HIV was estimated as 1.4% among the adult population. The estimated number of affected women aged 15 or above is 170,000 with 25,000 affected children [5, 6] .
From available data on the epidemic in Sudan, HIV started to spread in 1980s and the first AIDS case was reported in 1986. HIV/AIDS prevalence was low in the 1980s, but increased quickly through the 1990s and rose up to an estimated 2.6% of the adult population in 2002. A rate of 1% among pregnant women at sentinel surveillance sites in Juba. As no routine surveillance exists in rural areas, the level and trend of HIV/AIDS prevalence in these areas are difficult to estimate [7] . Since 2005, HIV has rapidly moved to the centre of government attention as a key health and development issue. A national response is being led by the SNAP (Sudan National AIDS Program) with the assistance of a number of national and international NGOs, with financial support and Global Fund to fight HIV/AIDS, tuberculosis and malaria over the periods 2005-2008. According to SNAP, 94 free voluntary counseling and testing centers and 35 HIV/AIDS care and treatment centers have been established and equipped across 15 northern states, in addition to seven prevention mother-to-child transmission centers. So far, 2,100 HIV/AIDS patients are receiving free antiretroviral treatment [5] [6] [7] [8] .
Regionally, Sudan has the highest HIV/AIDS prevalence than any country in the Middle East [9] . The increasing prevalence of HIV increases the risk in health-care workers exposed to blood and other body fluid from patients infected with HIV, especially when blood and body-fluid exposure precautions are not followed for all patients. Thus, nurse midwives must consider all patients as potentially infected with HIV and/or other blood-borne pathogens and to adhere rigorously to infection-control precautions for minimizing the risk of exposure to blood and body fluids of all patients. Application of the UPs (universal precautions) during the process of labor expected decreases spread of HIV infections on its all dimension from patient to patient, from midwives to patient, from patient to midwives, and from mother to child [3] .
Role of Nurse Midwife at Labor and Delivery
About 60% of HIV from MTCT (mother to child transmission) is thought to occur around the time of labor and delivery. So universal precaution should be followed by NMs (nurses/midwives) in all aspects of care regardless of the HIV status of the woman or the NMs at the time of labor and delivery to decrease the risk. The use of chlorhexidine 0.25% to cleanse the birth canal after each vaginal examination and during labor and delivery has been shown to be effective in reducing MTCT [10] .
Vaginal deliveries are more likely to increase the risk of MTCT while elective caesarian sections have been shown to reduce MTCT. However, the potential benefits have to be balanced against the risk to the mother. Higher rates of post operative death in HIV positive women have been reported, especially from infective complications. In addition, elective caesarian sections are not available to the vast majority of women worldwide.
Universal Precautions
Universal precautions is the name used to describe a prevention strategy in which all blood and potentially infectious materials are treated as if they are actually infectious, regardless of the perceived status of the source individual. HCWs (health care workers) do not have to make assumptions about people's lifestyles and risk of infection. Health care workers should have the right to be able to protect themselves against infection, whether it is HIV, hepatitis or anything else. UPs must be applied in all invasive procedures. Delivery is one of the invasive procedures. An invasive procedure is defined as surgical entry into tissues, cavities, or organs or repair of major traumatic injuries in an operating or delivery room, emergency department, or outpatient setting. During a vaginal or cesarean delivery or other invasive obstetric procedure, bleeding may occur. Therefore, universal blood and body-fluid precautions should be the minimum precautions for all such invasive procedures [11] .
The detailed components of UPs are as follows:
(1) Wash hands before and after every patient contact, and immediately if in direct contact with blood or body fluids, and avoid hand to mouth/eye contact.
(2) Use protective barriers such as gloves, gowns aprons, masks, goggles for direct contact with blood and other body fluids, mucous membranes or non-intact skin is anticipated and wash hands after their removal.
(3) Take precautions to prevent puncture wounds, cuts and abrasions in the presence of blood.
(4) Protect skin lesions and existing wounds by means of waterproof dressings and/or gloves.
(5) Avoid invasive procedures if suffering from chronic skin lesions on hands.
(6) Avoid use of or exposure to sharps and sharp objects when possible, but when unavoidable, take particular care in their handling and ensure approved procedures are followed for their disposal. A "sharps" or "needle stick" injury is one in which blood or body fluid from one person is inoculated into another on the point of a needle, scalpel or other sharp object. However, the following advice also applies to spillage of blood or body fluids on to skin, especially broken or eczematous skin, mucous membranes or the eye. In case of any doubt seek advice (post exposure prophylaxis). The major health risks to someone receiving a sharps injury are Hepatitis B, Hepatitis C, and HIV [12] .
The Knowledge of Nurse Midwives
The knowledge of NMs of HIV is important because it is the basis on which positive changes in behavior occur. It brings awareness, which in turn leads to action. Knowledge, training and experience in every aspect of one's profession are very important. Knowledge is operationally defined in the study as the level or degree of information acquired by the nurse/midwife in relation to HIV/AIDS and UPs. On the other hand, practice refers to direct goal oriented actions taken by the NMs in order to prevent the transmission of HIV from mother to others, from mother to midwives or vice versa, or from mother to child in the course of their professional duty as a nurse midwives. Behavior operationally refers to, the actions or reactions of the nurse/midwife, usually in relation to HIV/AIDS prevention and the working environment. Issues relating to HIV/AIDS have generated a lot of fear in the mind of health workers especially nurses and midwives. Some act inappropriately towards HIV sero positive clients. This makes one wonder if they had adequate knowledge about the mode of transmission of HIV and adequate knowledge and skill to prevent it [13] .
Materials and Methods

Research Design
Aquasi-experimental research design was used to accomplish this study.
Setting
This study was carried out at labor rooms in six teaching hospitals, Khartoum state.
Sample
Out of 240, 180 nurse midwives providing direct care were randomly selected, followed stratified cluster sample design.
Tools
A structured interview questionnaire sheet was developed to assess nurse midwives knowledge attitude and skills. Observational checklist to assess their actual skills regarding Universal precautions pre intervention and post intervention.
Phases of the Study
Pre Intervention Phase
Base line survey was conducted. 2.5.2 Intervention Phase A total of 176 nurse midwives were trained.
Post Intervention Monitoring
Monitor and supervision were carried out monthly for six months after intervention to assess application of UPs, in the first two months they were observed in the morning shift, the second two months they were observed in the afternoon night shift and the last two months they were observed again in the morning shift. Post intervention data was collected after six months.
Validity of Instruments
The instruments were pre-tested in the pilot study (n = 30) before final data collection.
Reliability
Test/re-tests of the research instruments were done before the actual administration of the questionnaire and check list. For reliability, the test-retest at a three week interval period yielded a Pearson correlation coefficient of 0.6713. This result confirmed that the instrument was suitable for the study.
Results
Demographic Characteristics of Respondents
The study was carried out in Khartoum state with 180 respondents, in six major civil teaching hospitals. The majority (148) of the respondents were married (82.2%). Apart from their midwifery certificate, their highest educational qualification was secondary school (28.3%). Additionally, they were mainly certified NMs and with more than 5 years experience in obstetrics and gynecology unit (91.1%). They received courses on HIV/AIDS as workshops/seminars and/or attended lectures on for the same purpose (77.8%), as presented in Table 1 .
Analysis of the structured interview questionnaire showed that most of NMs knew the causative organism of HIV (88.3%). Their knowledge with regard to the pathophysiology is very weak (5.6%). Most of them knew the mode of transmission (91.4%). More than half of them knew that HIV has life-long incubation period (67.8%), but only 10% knew the window period of HIV while most of them knew the signs and symptoms of HIV/AIDS (Table 2) .
Knowledge of NMs towards Prevention of HIV and UPs
All NMs knew that isolation is one of the items of infection prevention. They also knew that prevention of HIV could be by avoidance of non marital sexual relationship which is the most common mode of transmission in Sudan. 79.8% of them knew that barriers are important but only 25% knew the importance of the use of goggles; less than half of them knew the proper handling and disposal of sharps, thus, 80% of them had needle stick injury and few of them reported it (23%). Most NMs used gloves which were good strategies in prevention of infection. Concerning resources, more than half of NMs agreed that they were not adequate and sometimes were not available. 70% of NMs knew sterilization and disinfection while the proper handling of linen was known by 67.8% of them. 87.8% of the NMs knew the importance of the use of a septic technique when caring the airways for the newborns.
PMTCT (prevent mother to child transmission) were
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99 also known by most of them (80%) ( Table 3) . Result of pre-training test about knowledge of NMs towards prevention of HIV and used of UPs during labor was 70.6%, but after training increased to be 87%.
Attitude of the NMs towards HIV
72.8% of respondent mentioned that the way the patient acquired infection affected their attitude positively and negatively, also most of them said they would change the way of care if they discover positive HIV cases. More than half of them considered other HCWs, e.g., doctors as a good example for proper care while others considered them not following Ups, e.g., not wearing gloves for intravenous infusion or insertion of cannula. Approximately more than 76% of the NMs are worried and have fear during their patients care, half of respondent think that clients accept the use of barriers while other considered it may interfere with midwives client relationship, and 56% of NMs accept the idea of screening while the rest were afraid from the results (Table 4) .
Pre intervention or base line data was collected by observational check list regarding application of the universal precaution practices by NM was 40.9% (Table 5 and Fig. 1 ).
Results of Post Intervention Application of UPs First to Six Months in the Memory Gap
Analysis of the observation check list carried in the morning shift showed that in the first month there was marked increase of application and then started to k list of pre ion showed a intervention intervention (Fig. 4) . fection e a n n Impac Table 9 Result of compared mean one sample T test. training. The evaluation conducted after four months of implementation of the community-based projects showed improvement in knowledge of HIV among all the target groups [15] .
Item applied Mean difference
Other study showed that cases of injuries by sharp devices before and after the implementation of intervention methods, were markedly reduced, from 55.2% to 19.5% (P < 0.05). The study concluded that a large number of injuries by contaminated sharp devices can be prevented by implementing suitable educational programs regarding disposal of sharp devices [16] . In rural Bangladesh, it is found that trained TBAs (traditional birth attendants) were significantly more likely to practice hygienic delivery than untrained TBAs [17] . The study of impact on knowledge, attitudes and compliance with universal precautions revealed that a number of positive changes occurred over the period of the study. Not only were the Nigerian nurses better informed about AIDS than previously, but their attitudes towards the disease and patient care had become considerably more liberal, as well as their disposition to comply with universal precautions [18] .
The study conducted in the United Arab Emirates for prevention of sharps injuries training improve the situation resulting in underreporting of sharps injuries [19] .
On the other hand, Goldman [20] argued that training midwives had little effect on the quality of midwife care.
The present study revealed that performance of the midwives in the first month immediately following intervention was very high compared with the following months in the memory gap and there were marked reduction of UPs application in the months monitored in the afternoon night shift (Table 6 , Figs. 2  and 3 ). This may be due to lack of supervision and decreased number of the staff or supplies. Similar to this was mentioned in the Province of North Sumatera, knowledge and skill of midwives were significantly increased after given health promotion, but there was significant decrease of knowledge in the coming period and after one month after promotion. Lund [21, 22] mentioned that during each of the three shifts, 88% of all high-level contacts to blood and body fluids were limited to the hands; 47% of these contacts occurred during the night shift.
For sustainability of the effect of this training program, we need a strong infra structure and effective midwives as highlighted by Maclean who showed the importance of the three "Es (education, environment and effectiveness)" of skilled attendance at birth: the education of the skilled attendant, the environment in which she practices and the effectiveness of the skilled attendant, as supported by O'Heir [23, 24] who concluded that Midwifery education for safe motherhood was relevant and easy to use, but will not be applied because of weaknesses in the health system infrastructure.
The nurse/midwives' knowledge of HIV is important because it is the basis on which positive changes in behavior and practice will be adopted to enable them to prevent the transmission of HIV in the course of their professional duty. This study revealed that nurse/midwives had high level of knowledge towards HIV and UPs (Tables 2 and 3 ). This agreed with the study of compliance with UPs. Knowledge and behavior of residents and students in a department of obstetrics and gynecology were assessed; knowledge regarding UPs was nearly 100%, while overall observed compliance was only 89%. Compliance with UPs was better among students (96%) than among residents (88%). Compliance with universal precautions was inversely related to years of experience [25] . In Iran, similar study concluded that registered nurses and midwives had a significantly higher level of knowledge about HIV infection. Also the knowledge, attitude, and practice regarding infection control and standard precautions among a group of nursing and midwifery instructors and students in Iran were assessed, and they found that there was a linear positive correlation between knowledge, practice, and attitude scores for the group 
Conclusions
The studies concluded that the training program was effective in increasing NMs application of universal precautions. The NMs were highly knowledgeable, but their knowledge did not reflect on their performance.
Their attitude towards HIV was fairly appropriate.
High rate of needle stick injuries occurred among NMs.
Recommendations
Creation of qualified organs to supervise the application of the universal infection control precautions so as to guarantee the sustainability, viability and efficacy of the program.
Managers are to be made responsible for providing the appropriate protective measures to enable midwives to perform their duties safely, thus, the safety of the women they care for is ensured.
Further studies recommended on Performance of NM regarding UPs.
